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The use of the guinea-pig to study derma-
tophytie infections presents certain limitations.
The infection on this animal is self-limiting and
thus, does not simulate the chronic human in-
fection.
Several successful attempts at extending the
course of the infection of the guinea-pig by the
administration of steroids have been reported.
Kligman, et at. (1) studied the effect of cortisone
on the pathologic response of guinea-pigs in-
fected cutaneously with Trichophyton menta-
grophytes. The subcutaneous administration of
this steroid (7.1 mg/Kg) resulted in a delayed
climax of the disease. Lesions were similar on
control and cortisone-treated animals with re-
spect to inflammation and the extent of the
infection. Reiss and Caroline (2) studied the
influence of adrenocorticotropic hormone
(ACTH) and cortisone both at 5.7 mg/Kg on the
course of the Achorion quinckeanum infection of
the guinea-pig. They concluded that the course
of the infection was extended for 16 days on
animals treated intramuscularly with cortisone;
ACTH did not show this effect. However, there
were no marked differences in the severity or
extent of the lesions on animals treated with
either agent. The level of cortisone used did not
suppress the development of triehophytin or
anaphylactie sensitivity. Musso (3) found that
triameinolone at 5 to 5.7 mg/Kg administered
orally was inactive in altering the Achorion
quinckeanum infection of the guinea-pig.
The purpose of this report is to present a
method of developing a chronic ringworm in-
fection of the guinea-pig by the administration of
massive doses of the newer cortieosteroids.
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MATERIALS AND METHODS
Culture maintenance. Stock cultures of Trichoph-
yton mentagrophytes were prepared as follows.
Infected hair and scale from an active guinea-pig
lesion were inoculated on Sabouraud's dextrose
agar slants and incubated at 26—30° C until a
continuous mat of mycelial growth was formed.
A spore suspension was prepared from this culture
in 0.1% Tween SO in 0.85% saline using about 5 ml
of Tween-saline per slant. A number of potato
dextrose agar slants were inoculated with 0.2 to
0.4 ml of the spore suspension and incubated at
26° C until a continuous mat of mycelium was
formed. These stock slants were stored at —20° C
until needed. T. mentagrophytes under these
conditions has remained viable and infectious for
at least two years.
Microsporum canis (guinea-pig strain)' was
cultured routinely on Sabouraud's dextrose agar
at 26—30° C. Prior to infection, giant colonies were
prepared on Sabouraud's dextrose agar in Petri
dish culture.
Initiation of the infection. At the time of infec-
tion, a stock culture of T. mentagrophytes was
removed from the freezer and thawed at room
temperature. The mycelial mat was floated from
the slant by adding 2 to 3 ml of Tween-saline. The
mat was placed in a 50 ml Erlenmeyer flask con-
taining glass beads; 5 ml of Tween-saline was
added, and the contents were shaken vigorously
to release the spores.
Tween-saline (approximately 5 ml) was added
to the Petri dish culture of M. canis and the sur-
face carefully scraped with a sterile loop. The
suspension obtained was removed to an Erlen-
meyer flask and shaken with glass beads to release
the spores.
An aliquot of the spore suspension was "tat-
tooed" with the point of a hypodermic needle into
a 10 mm diameter circular (79 mm2) area on the
clipped flank of the male, albino guinea-pig. Four
sites were infected on each animal, two on the right
side and two on the left side. At least five guinea-
pigs were used for each experimental group. Care
was taken to maintain the spores within the
prescribed circular area. Excess spore suspension
was removed with a sterile gauze pad. The animals
were placed in individual cages.
Administration of steroids. All steroids were
'M. canis (guinea-pig strain) was obtained
from Dr. L. George, Communicable I)isease
Center, Chamblee, Georgia.
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FIG. 1. The course of the T. mentagrophytes
infection of the guinea-pig over a 26-day period.
suspended in a vehicle composed of: benzyl alco-
hol, 9.0 mg; sodium chloride, 6.6 mg; Tween 80,
0.4 mg; carboxymethyl cellulose, medium vis-
cosity, 5.5 mg; water for injection, q.s. to 1.0 ml.
The steroid suspensions at the concentrations
indicated in the text were administered subcu-
taneously in 1.0 ml amounts beginning three days
post-infection and continuing daily (excluding
Saturdays and Sundays) for a total of 20 doses
over a 28-day period unless otherwise specified.
Qvantitation of the infection. The course of the T.
mentegrophytes and M. ccnis infections was quan-
titated by measuring with calipers the length and
width of the lesion in mm and calculating the
circular or eliptical area of involvement at the
specific time intervals described in the text. M.
cenis lesions were also measured as fluorescent
areas under the influence of ultraviolet light
(Wood's lamp).
RESULTS
The course of the T. mentagrophytes infection of
the guinea-pig. The infection increased sym-
metrically from the prescribed original site for
the first three weeks but subsequently became
asymmetric. The results of measurements ob-
tained during each of five selected time intervals
over a 26-day period from a series of separate
experiments are presented graphically in Figure
1. The maximum standard error for any time
period was 8.6% of the mean, based on a mini-
mum of 30 and a maximum of 157 lesion meas-
urements. The period from 7 to 14 days post-
infection was characterized by spread of the
dermatophyte lesion from the initially infected
area and the usual clinical picture of matted
hair and scale, erythema, and inflammation was
observed. This was followed by the formation of a
center crust. By 18 to 24 days post-infection,
only an area of alopecia was evident and this
was soon followed by hair re-growth. Measure-
ments after 26 days post-infection were ignored
because the re-growth of hair coupled with the
plateauing of the infection made these measure-
ments less meaningful.
Development of a chronic T. mentagrophytes
infection. Preliminary studies indicated that the
daily administration of triamcinolone acetonide
by the subcutaneous route at 6.5 mg/Kg body
weight had little effect on the course of the T.
mentagrophytes infection of the guinea-pig even
when administered for 30 injections over a 38-
day period (Plate 1). When 30 mg/Kg was
administered over the same period, the average
lesion size was three to four times that observed
in the non-steroid-treated animals. The inflam-
matory response normally associated with the
lesion was inhibited in the steroid-treated animals
as indicated by the lack of edema and erythema.
Satellite lesions (new foci of infection), rare with
normal guinea-pigs, were common on the tn-
amcinolone acetonide treated animals (Plate 2).
Little or no effect on the normal course of the
T. mentagrophytes infection was observed after
the administration of maximum tolerated doses
of cortisone (60 mg/Kg), hydrocortisone (60
mg/Kg), or prednisolone (150 mg/Kg) for 20
injections over a 26-day period. However, dexa-
methasone, as well as triamcinolone acetonide,
enhanced the severity of the fungal infection.
Dexamethasone was administered at 10, 30, and
100 mg/Kg to guinea-pigs infected with T.
mentagrophytes. For comparison, groups of
animals were given triamcinolone acetonide at
10, 20, and 30 mg/Kg. Steroid injections began
1 day post-infection. Lesion measurements were
recorded at 14, 21, 28, and 35 days post-infection.
A group of non-steroid-treated guinea-pigs served
as controls. The results obtained at 28 days
post-infection are summarized in Figure 2.
Dexamethasone at 30 mg/Kg and less had little
effect on the course of the infection when com-
pared to the non-steroid treated group. However,
at 100 mg/Kg, dexamethasone greatly enhanced
the extent of the infection. The average lesion
area in this group was approximately four times
that observed in the infection control group.
The average area of involvement on guinea-pigs
treated with triamcinolone acetonide at all
three levels was three to four times larger than
the infection control group. The standard error
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PLATE 1. The healed area of a T. mentagrophytes lesion at 46 days post-infection on the flank of a
guinea-pig that received triamcinolone acetonide at 6.5 mg/Kg for 30 injections over a 38-day period.
The originally infected site is shown by the ink-stained circle. Magnification approximately 2.5 times
the actual size.
PLATE 2. An active T. mentagrophytes lesion at 46 days post-infection on the flank of a guinea-pig
that received triamcinolone acetonide at 30 mg/Kg for 30 injections over a 38-day period. Note the
extensive area of involvement and development of new foci of infection (satellite lesions). No magnifi-
cation, actual size.
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TABLE I
Quantitative analysis of the M. Canis infection of the guinea-pig
Time
(Days Post-Infection)
Area of involvement (mm2) Area of Fluorescence (mm2)
No. Lesions Mean Standard % Error No. Lesions Mean Standard % Error
Non-Steroid Treated
14
21
28
35
47
47
45
43
204
334
227
253
10.9
16.3
17.1
16.4
5.3
4.9
7.5
6.5
47
37
33
23
94
171
167
216
6.4
12.0
17.1
6.6
6.8
7.0
10.2
3.0
Steroid Treatedt
14
21
28
35
50
43
42
37
270
590
595
565
13.4
89.6
28.6
32.9
5.0
15.0
4.8
5.8
49
43
42
37
119
337
445
455
7.0
17.1
23.6
3.9
5.9
5.1
5.3
0.86
* Triameinolone acetonide given at rate of 30 mg/Kg daily for 20 treatment days.
THE EFFECT OF STEROIDS ON THE TRICHOPHYTON
MENTAGROPHYTES INFECTION ON THE GUINEA PIG,
28 DAYS POST- INFECTION
LEVEL
TREATMENT me/kg
NORMAL — (7.7)
r 10 '/////////J/////////A (3.7)
T.A. 20 7/////////////////////74
L ½7///////////////////////1(4.6)
the normal and steroid-treated animals was
studied as follows. Guinea-pigs were given
triamcinolone acetonide at 30 mg/Kg. A group
of non-steroid-treated animals served as infection
.
controls. The area of involvement and the area of
fluorescence were determined at 14, 21, 28, and
35 days post-infection. The results of this study
are summarized in Table I.
In the non-steroid-treated group, the standard
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D.M.S. - DEXAMETHASONE
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Fio. 2. The effect of triameinolone aeetonide
and dexamethasone on the T. mentagrophytes
infection of the guinea-pig. The figures in paren-
theses are standard errors,
ranged from less than 1 to 5% of the mean for
any test group. Consequently, both cortico-
steroids were capable of mediating a chronic
infection,
Quantitation of the M. canis infection and the
development of a chronic infection. The course of
the M. canis infection of the guinea-pig was
similar to the T. mentagrophytes infection. One
of the unique features of the M. canis infection
is the fluorescence of the lesion under the influence
of ultra-violet light. The quantitative relationship
of the areas of involvement and fluorescence in
error for the areas of involvement or fluorescence
was less than 10.2% of the mean for any time
period examined. With one exception (21 days
post-infection) the standard errors for the steroid-
treated group were uniformly small. In both the
steroid- and non-steroid-treated groups, the
area of fluorescence was smaller than the area of
involvement for any time interval. Regression of
the infection (both the areas of fluorescence and
.
involvement) in the non-steroid-treated animals
was clearly evident by 28 days post-infection.
In the triamcinolone acetonide-treated group,
the areas of involvement and fluorescence were
approximately twice as large as those of the
non-steroid-treated control group. In contrast
to the non-steroid-treated group, the area of
flurorescence in the steroid-treated group in-
creased throughout the period of observation
and roughly paralleled the area of involvement.
DISCUSSION
A standardized system for evaluating the
course of dermatophytie infections on the guinea-
pig has been presented. Several aspects of the
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components of this system have been described
elsewhere. Molinas (4) attempted to quantitate
the cutaneous Trichophyton mentagrophytes in-
fection of the guinea-pig by using a standardized
inoculum and infecting a defined area. The
course of the infection was evaluated by a system
of grading, based on clinical and microscopic
observations.
Martin (5) quantitated the T. mentagrophytes
infection of the guinea-pig by measuring the
thickness of the skin (edema) associated with
lesion. He also measured the size of the lesion by
matching it with one of a graded series of circles
inscribed on a thin transparent plastic sheet.
Martin further pointed out that the data so
obtained provided no information not conveyed
by measuring the thickness of the skin.
Martin's technic of measuring the thickness of
the skin was not applicable to quantitating the
lesions on corticosteroid-treated animals, since
these lesions were characterized by the lack of
edema. The direct measurement of the size of
the lesion with a caliper was a reliable index of
the extent of infection. With the Micros porum
canis infection, the measurement of the area of
fluorescence under the influence of ultra-violet
light also was found to be a satisfactory pro-
cedure.
Two steroids, triamcinolone acetonide and
dexainethasone, were found to alter the course
of the infection markedly on animals treated
subcutaneously; the normal regression of the
disease sites and subsequent healing did not occur.
Instead, the infection continued to spread until
the guinea-pigs were almost completely covered
with outgrowth from primary and secondary
(satellite) lesions.
The only level of triameinolone acetonide
tested that failed to exert a significant effect on
the infection was 6.5 mg/Kg body weight (Plate
1). In our hands, cortisone, hydroeortisone, and
prednisolone at nearly fatal doses failed to exert
a significant effect on the T. mentagrophytes
infection of the guinea-pig. It is of interest to
note that human infections with M. canis ap-
parently were reversed by oral administration of
low levels of prednisone (6).
That steroid administration interferes with
defense mechanisms is well documented, and has
recently been the subject of an extensive review
(7). The details of the immune mechanism of the
guinea-pig to dermatophytes has not been eluci-
dated. DeLamater (8) reported that immunity
to re-infection is established concurrently with
the allergy (hypersensitivity) during the course
of the infection and appears to be closely asso-
ciated with this hypersensitivity. Reiss and
Caroline (2) reported that the triehophytin
reaction was not altered in guinea-pigs treated
with ACTH or cortisone. Although in the studies
reported here, steroid-treated animals were not
examined for triehophytin sensitivity, it might be
expected that this reaction would be suppressed
in these animals. An understanding of the role
that these steroids play in eliminating the "im-
munity," that is, the limited extent and duration
of the original site might help define the origin of
this "immunity."
The "chronic" dermatophyte infection of the
guinea-pig represents a tool that can be employed
in the testing of potential antifungal agents. The
extended duration of the infection more closely
simulates the human chronic infection. With
this infection, drug therapy can be initiated early
or late in the course of the infection and signifi-
cant observations can be made, even weeks after
cessation of therapy. In this way, the fungieidal
or fungistatie properties of potential therapeutic
agents can be studied.
SUMMARY
The influence of eortieosteroids on a stand-
ardized course of Trichophyton mentagrophytes
and Micros porum canis infection of the guinea-
pig has been described.
The spontaneous regression of these derma-
tophytie infections was shown to be completely
reversed by the administration of massive doses
of dexamethasone or triameinolone acetonide.
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